TRIM72 is known to play a critical role in skeletal muscle membrane repair. To better understand the molecular mechanisms of this protein, we carried out an in vitro binding study with TRIM72. Our study proved that TRIM72 binds various lipids with dissociation constants (Kd) ranging from 88.2 ± 9.9 nM to 550.5 ± 134.5 nM. In addition, the intrinsic fluorescence of TRIM72 exponentially decreased when the protein was diluted with stirring. The time-resolved fluorescence decay occurred in a concentration-independent manner. The fluorescence-decayed TRIM72 remained in its secondary structure, but its binding properties were significantly reduced. The dissociation constants (Kd) of fluorescence-decayed TRIM72 for palmitate and stearate were 159.1 ± 39.9 nM and 355.4 ± 106.0 nM, respectively. This study suggests that TRIM72 can be dynamically converted by various stimuli. The results of this study also provide insight into the role of TRIM72 in the repair of sarcolemma damage. (BMB reports 2012; 45(1): 26-31)
INTRODUCTION
TRIM72, a TRIM family member, is predominantly expressed in cardiac and skeletal muscles (1). Recently, it was reported that TRIM72 is essential for skeletal muscle membrane repair, cardioprotection, and regulation of skeletal muscle differentiation (2-4). In striate muscle cells, TRIM72 was also shown to act as a regulator for membrane budding and exocytosis, which are linked to membrane repair (5). Therefore, known functions of TRIM72 are closely related to membrane-associated functions (2, 5). In addition, TRIM72 was also determined to interact with Caveolin-3 and Dysferin, which play a role in fusion of intracellular vesicles to damaged membranes (6). In a lipid profiling experiment, the recombinant TRIM72 protein appeared to bind phosphatidylserine, indicating that TRIM72 binds to the plasma membrane (2). However, little is known about the molecular mechanisms behind the interaction between TRIM72 and the plasma membrane. Using domain homology analysis, TRIM72 was shown to have a variety of functional activities (7). TRIM72 consists of a RING finger domain, a B-box, two coiled coil domains, and a spla and ryanodine receptor (SPRY) domain (8). Among those functional domains, the B-box domain and two coiled coil domains are known to be molecular interacting domains (8). Recently, the structure of the PRY-SPRY domain of TRIM72 was determined by X-ray crystallography (8). From the crystal structure, it was suggested that the PRY-SPRY domain may be responsible for the protein-protein interaction (8). However, no binding partner to TRIM72 has been identified.
In this study, we demonstrated that TRIM72 interacts with fatty acid component of the plasma membrane. The phospholipid/fatty acid-binding activity of TRIM72 provides further insight into the molecular role of TRIM72 in striated muscle membrane repair.
RESULTS

Lipid binding of TRIM72
Extremely limited amounts of TRIM72 was detected in the water-based extraction buffers (data not shown) when TRIM72 was purified from the E. coli extract. Therefore, the water solubility of TRIM72 was estimated using a sequence-based protein solubility (PROSO) software (9). This estimation suggested that TRIM72 is a water-insoluble protein (data not shown). To obtain the soluble form of TRIM72, sodium dodecyl sulfate (SDS) fractionation was performed. TRIM72 was determined to be selectively solubilized at 0.3% SDS buffer. After purification, TRIM72 appeared to be in a monomeric state (data not shown). Since TRIM72 has been shown to play an important role in membrane budding and vesicular exocytosis, we then examined whether TRIM72 interacts with various lipid molecules, the major components of the plasma membrane. TRIM72-lipid binding was tested by measuring changes in its intrinsic fluorescence. TRIM72 possesses five tryptophans in the PRY-SPRY domain. Therefore, the intrinsic fluorescence of tryptophan was used for the in vitro binding study, since tryptophan fluorescence is altered by lipid-binding. As shown in Fig. 1 , the relative tryptophan fluorescence was significantly enhanced as http://bmbreports.org BMB reports the lipid concentration increased, indicating that a variety of lipids appears to interact with TRIM72. The Kd values for phosphatidylserine and phosphatidylethanolamine were 88.2 ± 9.9 nM and 550.5 ± 134.5 nM, respectively. In addition, the Kd values for palmitic acid, stearic acid and sphingosine were 258.5 ± 58.1 nM, 239.7 ± 56.0 nM and 275.8 ± 51.3 nM, respectively. In regards to the Kd values, phosphatidylserine was determined to be the most tightly bound lipid. This result is consistent with data from the previous lipid profiling experiments (2). In order to better understand the binding activation of the phospholipid head group for TRIM72, we conducted an additional binding experiment with ethylenediamine, which is a head analog group of phosphatidylethanolamine. However, the addition of ethylenediamine had no effect on the tryptophan fluorescence (Fig. 1) . Accordingly, these binding data show that lipids containing fatty acyl groups bind TRIM72, whereas ethylenediamine, which is a head analog group of phosphatidylethanolamine, does not. In conclusion, fatty acyl groups play an important role in the lipid binding activity of TRIM72, and the other parts of phospholipids partially affect the binding affinity.
Structural conversion of TRIM72
Time-resolved intrinsic fluorescence of TRIM72 exponentially decreased upon dilution ( Fig. 2A) . After adding chloroform and carbon tetrachloride, the time-resolved fluorescence was shown to decrease more rapidly, indicating that the non-polar solvent enhances allosteric changes of TRIM72. To determine if the concentration dependency of this allosteric change is concentrationdependent, the time-resolved fluorescence was measured at three different TRIM72 concentrations (50, 100, or 250 nM). It was determined that the allosteric conversion of TRIM72 occurs in a concentration-independent manner (Fig. 2B ). This finding also suggests that these allosteric changes monitored by fluorescence did not originate from changes in the multimeric state of TRIM72, because the process of multimerization occurs in a concentration-dependent manner. Accordingly, this conversion was probably caused either by dissociation of mutimeric TRIM72 or by intramolecular structural changes. To determine which one was the major cause for the time-resolved decay, we measured changes in oligomerization using cross-linking experiments.
